abstract OBJECTIVE: To determine pediatric hospitalists' perceptions about residents' effects on cost and quality of care and their own ability to provide and teach cost-effective, high-quality care.
with cost differentials. [3] [4] [5] [6] [7] However, studies specifi cally comparing resident care with nonteaching/attending-only care have produced inconsistent results. [8] [9] [10] [11] Similarly, studies examining whether GME programs infl uence care quality have yielded mixed results. In pediatrics, resident care is associated with longer length of stay for children hospitalized on general inpatient teams and those with complex conditions cared for by subspecialty services. 12, 13 However, resident care in the adult outpatient setting has been associated with increased quality of care compared with faculty-only care. 14 Previous studies have focused primarily on adult medicine training programs. In addition, perceptions of attending physicians have yet to be investigated. Given the varying results of previous studies and the paucity of pediatric data, we sought to determine hospital medicine attending physicians' perceptions of pediatric residents' impact on costs and quality of care for hospitalized children. We also assessed attending physicians' experience and attitudes toward cost-effectiveness education.
METHODS
An anonymous, 15-item electronic survey was developed by using Research Electronic Data Capture. 15 Survey items included questions related to hospitalists' perceptions of residents' impact on costs and quality of care, their own experience and perceived role in educating residents about cost-effective care, and the importance of cost-effectiveness training in GME. Demographic information obtained included physician type, hospital affi liation, years in practice, years as a hospitalist, and percent clinical time spent as a hospitalist. The survey was pilot-tested for face validity before administration.
Data on potential survey respondents were obtained from a database maintained at Washington University's St Louis Children's Hospital (St Louis, MO). The database contains contact information for 197 pediatric hospi talists from 114 institutions across the United States (36 states plus Washington, DC) and Canada who voluntarily submitted their information for the purpose of conducting survey research. Before survey dissemination via e-mail, we excluded duplicate entries (n = 5), entries from those practicing outside of the United States (n = 1), and entries completed by the study authors (n = 2). An additional 9 entries were undeliverable, leaving 180 hospitalists from 113 institutions as recipients of the survey. The survey was distributed up to 3 times within a 1-month period to nonresponders.
Data were summarized by using frequencies and percentages. Nonde mographic data were collected by using a 5-point Likert scale ( 
RESULTS

Study Population
Surveys were completed by 127 (71%) of the 180 hospitalists surveyed. Of those who responded, 70 (55%) reported working with residents all the time, 42 (33%) some of the time, and 15 (12%) reported never working with residents. All but 1 respondent (family medicine) identifi ed themselves as pediatricians (99% [including 9 medicine/ pediatric providers]). Most respondents reported spending some portion of their clinical time within or affi liated with an academic center (n = 103 [81%]). A similar number (n = 101 [80%]) reported spending >75% of their clinical time as a hospitalist. Fiftytwo (41%) of the respondents had been in practice for ≤5 years, 53 (28%) for 6 to 10 years, and 40 (31%) for >10 years.
Overall, 76 (60%) respondents believed that residents increase quality of care ( Table 1 Those who work with residents all the time were more likely to perceive residents as increasing quality (n = 50 [71%]; P = .014) compared with those who work with residents sometimes and those who never work with them. Similarly, hospital affi liation signifi cantly affected perceptions of quality. Faculty associated with academic hospitals (n = 67 [65%]; P = .03) were more likely to perceive that residents contribute to increased quality compared with attending physicians from community hospitals.
Overall, 91 (72%) respondents believed that residents increase costs. The 3 most cited reasons were ordering more laboratory tests (n = 82 [90%]), more radiographic tests (n = 66 [73%]), and more consults (n = 31 [34%]). Only 7 (5.5%) respondents believed that residents decrease costs; all but 1 of these respondents chose "other" and noted that residents are a cheaper workforce than the nurse practitioners, physician assistants, or additional faculty that would otherwise be needed to care for the volume of patients at their hospitals. Two respondents believed that residents decreased costs by decreasing length of stay. Subgroup analyses revealed no statistical differences between any of the groups regarding resident impact on costs.
Quality and Cost Interactions
Of the 91 respondents who believed that residents increase cost, 51 of those also thought they increase quality of care. For those 70 respondents who work with residents all the time, of the 50 who believed that residents increase cost, 32 (64%) thought they also increase quality, 9 (18%) thought they decrease quality, and 9 (18%) perceived no change in quality. Of the 5 who believed that residents decrease cost, all believed the residents increase quality.
Training and Attitudes Toward Costeffectiveness Education
Only 28 (22%) respondents reported having received formal cost-effectiveness training (Fig 1, Table 2 ). However, nearly all (n = 118 [93%]) agreed that cost-effectiveness education is part of 
All the time (n = 70 [55%]) 50 (71) 10 (14) 10 (14) 50 (71) 15 (21) (21) 8 (15) 33 (63) 14 (27) 5 (10) 6-10 (n = 36 [28%])
23 (66) 7 (20) 5 (14) 27 (77) 7 (20) 
20 (50) 12 (30) 8 (20) 31 (78) 8 (20) 1 (3) P = .673 P = .475
Results are presented as n (%).
FIGURE 1
Survey responses regarding education. All questions were asked by using a Likert scale with agree/neutral/disagree except for the fi nal question on the graphic, which was simply yes/no. Survey statements for these data are as follows: Increasing years of practice was associated with a perceived increased ability to provide cost-effective care (P = .02) and, for those with >10 years of experience, a nonsignifi cant increase in perceived ability to teach about this topic. There were no differences between subgroups regarding receipt of cost-effectiveness training or perceived need for cost-effectiveness training in GME.
DISCUSSION
An overwhelming majority of survey respondents, including academic and community hospitalists with a wide range of experience and varying degrees of interaction with residents, believed that residents increase patient care costs, primarily as a result of increased diagnostic testing. Most also believed that residents increased quality of care, although this fi nding was more frequently indicated by respondents with academic center affi liations and those who always work with residents. Although nearly all respondents felt comfortable providing cost-effective care and that it should be included in GME training programs, few reported having had formal training in this area themselves.
The perception that residents increase costs is not altogether surprising because the majority of the literature supports this scenario. 8, 10, 11, 13 However, there is contradictory research showing 11 (16) 1 (1) 17 (24) 53 (76) 62 (89) 6 (9) 2 ( 19 (18) 2 (2) 24 (23) 79 (77) 92 (89) 7 (7) 4 ( 12 (23) 1 (2) 11 (21) 41 (79) 47 (90) 3 (6) 2 ( Results are presented as n (%). Within-group comparisons with responses to survey questions pertaining to education and training. All questions were asked by using a Likert scale with agree/ neutral/disagree except for the question regarding their own training, which was simply yes/no. Survey statements for these data are as follows: that residents can also decrease costs. 9 Inconsistencies in results likely stem from inherent diffi culties in study design. These studies all compared teaching versus nonteaching services, but the attending physicians on the services, hospital wards, and nursing staff often differed between services, resulting in more potential variables than simply resident participation.
Diagnostic testing, the area respondents cited most as contributing to increased costs, is also the line item most often associated with increased costs at academic hospitals. [4] [5] [6] [7] However, overuse of diagnostic testing may be a result of the training environment and not the responsibility of residents alone. By necessity, the culture of academic medicine encourages trainees to think critically and to generate an extensive differential for each patient. However, without careful consideration of each individual patient's circumstances, this culture could lead to increased and unnecessary diagnostic testing among trainees in an effort to rule out "zebras" or demonstrate academic prowess. 16, 17 The majority of survey respondents perceived that residents increase quality of care, a belief more common among those who work with residents all the time and those at academic centers, and least commonly reported among those who "sometimes" work with residents. Furthermore, those who work closely with residents also often believed there was an increase in both costs and quality of care, suggesting that those who always work with residents feel there is potential benefi t from having residents involved in care despite these learners requiring more of the faculty's time and more resources for GME support.
As early as 1985, experts in cost analysis were advocating for modifi cations to medical school and residency curricula to focus on effi cient resource utilization. 3 The data reported in this survey refl ect an ongoing defi cit in medical school and resident education, as well as in attending physicians' continuing medical education needs. In addition, respondents who recently finished their GME training were no more likely to report having received formal costeffectiveness training than those with more experience, indicating that these curricula are not yet prevalent.
Despite a lack of formal education, >80% of respondents felt that they provide cost-effective care and were qualifi ed to teach cost-effectiveness. Those in practice longer were signifi cantly more likely to feel that they provide cost-effective care, and their data trended toward feeling more qualifi ed to teach it. This fi nding raises the possibility that despite the lack of formal training, clinical experience has provided these respondents with the skills to deliver and to teach cost-effective care. However, these perceptions of their own ability differ signifi cantly from studies revealing that both attending physicians and residents are unable to provide accurate estimates for costs, charges, or reimbursements. 18 Nearly all of our respondents stated that cost-effective curricula should be a component of resident education. Weinberger encouraged the medical education community to focus education efforts on cost-conscious diagnostic testing 19 and actually made a push for cost-conscious care to become the seventh general competency of the Accreditation Council for Graduate Medical Education. 16 As such, curricula on the topic are beginning to emerge.
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The present study has several strengths, including focusing on pediatric rather than adult residency trainees, ascertaining attending perceptions regarding both costs and quality of care, and elucidating experiences and opinions regarding cost-effectiveness training. In addition, the study benefi ted from a high survey response rate and a mixture of hospitalist provider types and settings.
Several limitations are worth noting. First, our survey has not been validated. Second, most items were stated positively, and response choices were ordered consistently. Although this approach may protect against response errors, it might introduce a positive response bias. Importantly, questions related to resident impact on quality and cost (increase or decrease) were not subject to this potential limitation. In addition, respondents were not provided with defi nitions of quality or cost-effectiveness, which may have contributed to response variability. We only surveyed hospitalists who previously indicated a willingness to participate in survey research. Although this choice likely improved our response rate, the respondents may not be representative of all hospitalists or the general population of pediatricians. Finally, this survey only reveals perceptions, which may not refl ect objective cost or quality comparison data. However, hospitalists are responsible for the majority of resident education in inpatient settings. Thus, their attitudes likely affect resident education and patient care. Nevertheless, a rigorous study using objective data to corroborate or refute our fi ndings is needed. www.hospitalpediatrics.org
From these limitations, 2 potential opportunities emerge. First, a study comparing teaching and nonteaching services within 1 system (eg, same institution, same faculty on teaching and nonteaching services, ancillary services, systems) could be beneficial in further determining pediatric resident impact on costs incurred by academic and teaching medical centers. Second, these results indicate that pediatric hospitalists place a high value on cost-effective education, and the majority believes that residents increase costs and quality of patient care. An opportunity exists to incorporate high-value, patient-centered, cost-effective care into medical student and residency curricula. GME is a necessity to train our next generation of physicians. The direct resident physician costs to hospitals in terms of salary and support are well known, but indirect health system costs via patient care remain elusive despite consistent perceptions that residents increase patient care costs. Further research should help delineate these costs and quality measures by attempting to formulate studies in which residents are the primary variable. Finally, leaders in medical school and GME should strongly consider ways to formally introduce the topics of high-value care in an effort to quell the rising costs of health care today.
APPENDIX HOSPITALIST SURVEY
Our group is interested in pediatric hospitalist perceptions of the impacts that resident trainees have on the care that hospitalized pediatric patients receive. We would like your thoughts whether you work with residents all the time, never, or somewhere in between.
The survey includes ∼15 questions and should take you <5 minutes to complete. All responses with be anonymous, and data will be viewed in aggregate. Your willingness to complete the survey implies consent to participate in this study.
Please complete the survey below. -0% to 25% -26% to 50% -51% to 75% -76% to 100%
